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@ A bearing (10) connprises an inner race (11), an 
outer race (12) and rolling members (13) interposed 
between the inner (11) and outer races (12) with a 
radial clearance c. greater or equal to zero, remain- 
ing. The bearing (10) also comprises a partial seal- 
ing member (15) attached to either the inner race 
(11) or the outer race (12) to one side of the rolling 
members (13) and which defines a substantially an- 
nular chamber between the partial sealing member 
(15) and the outer race (12) or the inner race (11) 
respectively. The substantially annular chamber has 
a length L and a width j and the width j is fractionally 
greater than the radial clearance c. 

The partial sealing member (1 5) may be formed 
integrally with either the inner race (11) or the outer 
race (12) or it may be formed separately and subse- 
quently attached to either race as appropriate. The 
rolling members (13) may be in any appropriate 
form, for instance balls or rollers. 
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The invention relates to a bearing and more 
particularly to one for use between two parts rotat- 
ing relative to each other and in a situation where 
there is pressurised fluid to one side of the bearing 
and unpressurised fluid, or a fluid level below the 
bearing, on the other side. 

In the prior art, where a bearing is used be- 
tween two parts rotating relative to each otiier in a 
situation where there is pressurised fluid to one 
side of the bearing and unpressurised fluid, or a 
fluid level below the bearing, on the other side a 
seal is usually required in addition to the bearing in 
order to prevent an unacceptable level of fluid 
leakage. This has the disadvantages of there being 
two separate parts with attendant increased cost 
and the problems of seal wear, seal deformation 
and seal fixing. 

It is an object of the present invention to pro- 
vide an improved bearing for use in the conditions 
described above. 

The present invention therefore provides a 
bearing comprising an inner race, an outer race 
and rolling members interposed between the inner 
and outer races with a radial clearance c, greater 
than or equal to zero, remaining, the bearing being 
characterised in that it further comprises a partial 
sealing member attached to either the inner race or 
the outer race to one side of the rolling members 
and which defines a substantially annular chamber 
between the partial sealing member and the outer 
race or the inner race respectively, the substan- 
tially annular chamber having a length L and a 
width j and the width j is fractionally greater than 
the radial clearance c. 

The bearing provides the advantage that it 
forms a partial seal and thus a separate seal is not 
required in addition to the bearing. This eliminates 
one part so reducing cost and simplifying construc- 
tion. In addition, those parts of the bearing which 
determine the rate of fluid leakage through it do not 
suffer from wear, deformation or deterioration, as a 
seal would, and thus the fluid leakage rate is sub- 
stantially constant over the life of the bearing. 

The dimensions of the bearing, and in particu- 
lar the substantially annular chamber, may be such 
that the length L is 2 to 1000 times greater than the 
width j. Preferably the dimensions are such that the 
length L is 10 to 1000 times greater than the width 
j, or 50 to 1000 times greater than the width j. 

The substantially annular chamber may be of 
rectilinear cross section or of non-rectilinear cross 
section. 

The partial sealing member may be formed as 
a separate part which is then attached to the inner 
or outer race as appropriate or it may be formed 
integrally with either the inner or outer race. The 
rolling members may be of any appropriate form, 
for instance balls or rollers. 



The bearing may be used in applications with 
pressurised fluid to one side and no fluid, or sub- 
stantially unpressurised fluid, to the other side of 
the substantially annular chamber. The dimensions 
5 of the substantially annular chamber being chosen 
to permit the required level of leakage through the 
bearing. 

Embodiments of the present invention will now 
be described, by way of example only, with refer- 
10 ence to the accompanying drawings in which:- 
Rgure 1 

shows a section through a typical application of 
a bearing according to the present invention; 
Figure 2 

75 shows a section through one embodiment of a 
bearing according to the present invention; 
Figures 3 to 8 

show sectional views of further embodiments of 
bearings according to the present invention; and 
20 Figures 9 & 10 

show partial sectional views of two further em- 
bodiments with substantially annular chambers 
of non-rectilinear cross section. 
Referring to Figure 1 , a bearing 10 is located 
25 around a shaft S supporting a part P such that the 
shaft S and part P are able to rotate relative to 
each other. To a first side (shown on the left in 
Figure 1) of the bearing 10 and part P is fluid F, 
such as oil, under low pressure. To a second side 
30 (shown on the right in Figure 1) of the bearing 10 
and part P the fluid level is below the bearing and 
is not shown. 

Referring now also to Figure 2, the bearing 10 
incorporates an inner race 11, an outer race 12, 
35 balls 13 in a cage 14 interposed between the inner 
and outer races and a partial sealing ring 15. The 
balls 13 have a radial clearance c between the 
inner and outer races 11. 12, illustrated in Figure 
2a. An annular chamber 17 of length L and and 
40 width j. where j is slightly greater than the radial 
clearance c. is defined between the outer race 12 
and the partial sealing ring 15. The chamber 17 
permits a limited leakage of pressurised fluid F to 
occur through the bearing 1 0. 
45 Clearly the dimensions of the bearing 10 are 

calculated for a particular application so that the 
leakage rate through the bearing is at an accept- 
able, or even required, level. To do this the flow of 
fluid through the annular chamber 17 is assumed to 
50 be laminar and thus is best described by 
Poiseuille*s Law: 

Q = ^ D P AP 



where Q is the fluid leakage rate through the bear- 
ing 10, D is the exterior diameter of the annular 
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chamber 17. AP is the fluid pressure difference 
across the annular chamber 17. m Is the dynamic 
viscosity of the fluid and j and L are the width and 
length of the annular chamber 17 as shown in 
Figure 2, As is usually the case the fluid flow 
through the annular chamber only approximates to 
annular flow and therefore the application of 
Polseuille's^Law is not exact but permits at least an 
order of magnitude calculation to be made. In addi- 
tion, the dynamic viscosity of. the fluid, u, varies 
with temperature and therefore the calculations are 
carried out at the operating temperature of the 
particular application. 

For most applications many of the variables in 
Poiseuiile's Law are essentially fixed before the 
bearing Is designed, for instance the dynamic vis- 
cosity u of the fluid, the pressure difference AP, 
the external diameter of the annular chamber D 
and the length of the annular chamber L Thus in 
general the only true variable for design purposes 
is the width j of the annular chamber. 

One particular example of a bearing 10 for use 
in a wet clutch assembly was designed using the 
following parameter values: u = 1.848 m^s";" (at 
80 degrees centigrade), D = 102 mm, L = 3.7 
mm and AP = 6x10* Pa. The width j of the 
annular chamber 17 is 64 um with a production 
tolerance of 35 um to 93 um and a theoretical fluid 
leakage rate of 368 cm^min"^ varying from 60 
cm^min"^ to 1130 cm^min*"^ with production toler- 
ances. 

The cross sectional shape of the partial sealing 
ring 15, and its attachment to the inner or outer 
race 11, 12, may be chosen as appropriate for the 
application or for ease of construction or durability. 
Figures 3 to 8 show In cross section six alter- 
natives of the partial sealing ring 15 and the forms 
of substantially annular chamber 17 defined by 
them. Figures 4 and 5 show the partial sealing ring 
15 attached to the inner race 11 as in Figure 2 
whilst Figures 3, 6, 7 and 8 show the partial sealing 
ring 15 attached to the outer race 12. The cross 
sectional shapes of the partial sealing rings 15 of 
Figures 2 to 8 are given as examples only and are 
by no means the only possible cross sectional 
shapes which may be incorporated in embodi- 
ments of the bearing 10. 

In particular the annular chamber 17 shown in 
each of Figures 2 to 8 is of substantially rectilinear 
cross section, ie with parallel sides. This, however, 
is not necessary and Figures 9 and 10 illustrate 
two embodiments in which the substanially annular 
chamber is of non-rectilinear cross section. In Fig- 
ure 9 this results purely from the cross sectional 
shape of the partial sealing ring 15 but in Figure 10 
the inner race 11 and the partial sealing ring 15 
both contribute to the irregularity of the annular 
chamber 17. 
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The partial sealing ring 15 shown in each of 
Figures 2 to 8 has been formed as a separate part 
subsequently attached to the inner race 11 or the 
outer race 12 as appropriate. The attachment may 

5 have been by any appropriate method, for instance 
welding, gluing or by means of a clip or retaining 
member. As will be readily understood, the partial 
sealing ring 15 may, as an alternative, be formed 
integrally with either the inner or outer race as 

10 appropriate. 

The materials from which the bearing 10 is 
constructed may be any which are appropriate for 
the application in which the bearing will be used. 
The embodiments described above incorporate 

75 rolling members in the form of balls 13. The inven- 
tion is equally applicable to bearings incorporating 
rolling members in other forms, for instance rollers. 
In addition embodiments of the bearing 10 may 
incorporate a plurality of rows of rolling members in 

20 place of the single row illustrated. 

It should be noted that the bearing 10 can be 
used either with the partial sealing ring 15 between 
the rolling members 13 and the pressurised fluid F 
or on the side of the rolling members 13 distant 

25 from the fluid F. In the former case the fluid leak- 
age rate through the bearing 10 must be sufficient 
to lubricate the bearing. In the latter case the 
rolling members are immersed in the pressurised 
fluid F and therefore adequately lubricated but will 

30 experience drag as a result of the immersion. 

In the embodiment described above the bear- 
ing 10 is located between a part P and a shaft S 
both of which are rotatable. However, it will be 
readily appreciated that the bearing 10 is equally 

35 applicable, and indeed would more normally be 
used, in situations in which the part P supported 
the shaft S and was non-rotatable, and vice versa. . 

The bearing 10 provides the following advan- 
tages over prior art bearing and seal combinations. 

40 Firstiy, a single part, the bearing 10, replaces two 
parts, a bearing and a seal, thus reducing cost and 
simplifying construction. Secondly, the bearing 10 
provides a partially fluid-tight seal which does not 
suffer from wear which affects its ability to seal. 

45 

Claims 

1. A bearing comprising an inner race, an outer 
race and rolling members interposed between 

50 the inner and outer races with a radial clear- 

ance c greater than or equal to zero remaining, 
the bearing being characterised in that it fur- 
ther comprises a partial sealing member at- 
tached to either the inner race or the outer 

55 race to one side of the rolling members and 

which defines a substantially annular chamber 
between the partial sealing member and the 
outer race or the inner race respectively, the 

3 
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substantially annular chamber having a length 
L and a width j and the width j |s fractionally 
greater than the radial clearance c. 

2. A bearing according to Clainn 1 characterised 5 
in that the dimensions of the substantially an- 
nular chanaber are such that the length L is 2 

to 1000 times greater than the width j. 

3. . A bearing according to Claim 2 characterised io 

In that the dimensions of the substantially an- 
nular chamber are such that the length L is 10 
to 1000 times greater than the width j. 

4. A bearing according to Claim 3 characterised 75 
in that the dimensions of the substantially an- 
nular chamber are such that the length L is 50 

to 1000 times greater than the width j. 

5. A bearing according any proceeding Claim 20 
characterised In that the substantially annular 
chamber is of non-rectilinear cross section. 

6. A bearing according to any preceeding Claim 
characterised in that the partial sealing mem- 25 
ber is formed as a separate part and subse- 
quently attached to either the inner race or the 
outer race. ' 

7- A bearing according to any one of Claims 1 to 30 

6 characterised in that the partial sealing mem- 
ber is formed integrally with either the Inner or 
outer race. 

8. A bearing according to any preceding Claim 35 
characterised in that the rolling members are 
In the form of balls. 

9- A bearing according to any one of Claims 1 to 

7 characterised in that the rolling members are 40 
in the form of rollers. 
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